Automobile repair service hazards are risk factors for multiple severe accidents, and scientific proof reveals a relationship between repair activity hazards and accidents in the auto-mechanic workshop. In this research, the investigators approximated the impact of risk factors for automobile repair activities, using novel parameters, for severity of hazards and influences on subjects, and based on literature. Next, insights into the relationship between latent variables which are appraised by manifest variables using the structural equation modelling were pursued. The respondents answered questionnaires on probability of hazard occurrence, severity and some identified measured variables. The authors appraised 44 out of the 80 and 98 out of 99 distributed questionnaires for the first and second modules, respectively. The risk levels ranged between low and medium for the medium scale establishment due to the nature of work done in the automobile repair centre which exposes the workers to the level of risk. For the second module involving the use of structural equation modelling, the factor loading was the least for safety behaviours (0.06) and highest for machine efficiency (0.90). Of the fifteen hypotheses formulated six were accepted. It is concluded that the safety behaviour of workers depends safety on the workers in the firm irrespective of other factors such as management commitment to safety, environmental contributions and safety, communications. Understanding the impact of risk factors for automobile repair activities in workers is necessary in elevating awareness absent these parameters and to eliminate accidents.
INTRODUCTION

Background
Automobile repairs and services are groups of activities targeted towards corrective, preventive and predictive actions on motor vehicles so as to ascertain their proper functioning when needed for ride services. Such services are classified in the service industry and are regarded as pivotal to the Nigerian industrial development; auto service centres are in substantial numbers in developing countries (Philip et al., 2014) and particularly in Nigeria. Since the 1990s, scholars in industrial hygiene began enquiry endeavors to evaluate the hygiene level of the auto mobile repair trade (Omokhodiaria, 1999) . This enquiry was initiated into analysis of diverse issues affecting the auto-mechanic, particularly he workers' socio-demographic features and the hazards that their jobs imposes on the environment.
While the probably premier study in Nigeria by Omokhodian (1999) concentrated on issues around sanitary facility provision for mechanics, eating areas designation, expresure to petrol and petrochemicals, protective clothing provision, over time, global research have expanded the scope. A case illustration is the study by. Thangaray and Shireen (2017) that mentioned issues such as injuries, disabilities, chronic diseases and stress related to the auto mechanic work. Other issues mentioned in literature include work-associated illnesses and injuries, provision of personal protective equipment and first aid and measures against such incidents (Monney et al., 2014) . In particular, the idea of hazard analysis advocates the identification of hazards and eliminating of hazards to prevent them from developing into accidents. In fact the idea proclaim relationship among the influencing factors such as the time element involved for the impact of the hazard to be felt and the parties influenced by the hazards personnel and the management. This conceptualization, has, unfortunately been omitted in literature on quantitative issues regarding hazards in the auto-mechanic literature. This paper is therefore motivated by this huge and important gap, and the potential to contribute significantly to knowledge in the area of auto-mechanic hazard analysis from the perspective of personnel's impact company's impact, time-dependence to E note the seventy and the analysis of factors surrounding the auto-mechanic work using the structural equation modeling is an essential requirement for progress in attaining zero-accident goal of auto-mechanic repair and service activities. This work argued for quantitative parameters and the conclusive is that the structural equation modeling and statistical analysis using simple metrics are ideal for an accurate assessment of hazards and factors surrounding the safety of the auto-mechanic. Safety promotion managers and injury control personnel regularly strive to maintain zero accident levels and at the worst case, attain the minimum level of accidents, avoid safety liabilities and minimize the total expenditure on safety matters in any planned period. Said differently, they do not aim at incurring unnecessary cost of safety. The question is what type and how much risk should be avoided to terminate hazards or at least minimize its effects on the workforce in an automobile system engaged in the repairs and servicing of vehicles? The risk mitigation representations have been built up to tackle the objective stated here.
The conventional risk mitigation models and particularly the model contributed by Osinaike and Oke (2018) stated diverse simplifying assumptions to obtain the risk values of activities within the automobile repair and servicing function for a small scale enterprise. Nonetheless, these unrealistic assumptions make the method to be in applicable in other practical instances. These concerns in automobile risk assessment paradigm in have attracted the interest of several research scholars but no noticeable contributions have been made on these interesting and fundamental assumptions, including the non-period dependent severity of hazards on workers and seventy of hazard limited to personnel safety. In this research, a wide ranging review of academic literature was embarked upon on hazards and risk assessment in relation to the auto-mechanic tasks in small and medium scale enterprise. The outcome of the survey revealed that hazards affects workers in automobile workshops depending on the period in which the hazard was applied. It was also noted that the degrees to which hazard influences the subjects vary considerably. Unfortunately, there is no scientific scale or documented research that clearly classifies both the influence and the degree of severity of hazards in literature. Thus negligible interest has been given to tackle the above mentioned challenges.
Issues concerning risk analysis and structural equation modelling
In automobile repair activities the important issue relevant to the workers, hygiene is the ability of all stakeholders to protect the workers from the negative impacts of occupational hazards that the worker is exposed to (Elenwo, 2018) . Management needs to follows rules and researchers ought to provide scientific guidelines to governments and company management concerning the best approach and tools to implement to attain zero-level accident and environmental influences in the short, medium and long term. In this section, two steams of arguments are made concerning the automobile repair technician and hygiene factors. First, influence on the auto mechanic and that the perspective to evaluating hazards should go beyond personnel conceptualization to include work carried out, company's finances and company reputation and their influences. Second, the analysis of factors surrounding the automobile mechanic when evaluated from hygiene perspective is complex as the tasks involving hazards are numerous including manual tasks, working with machinery and equipment, interactions with chemicals, analysis involving slips, trips and falls, noise, electrical tasks, association with vehicle hoists, compressor and compressed gases, possibility of tackling fire hazards, lighting and hand tools interactions. Furthermore, the necessity for a group of statistical techniques, which permits complicated relationship analysis such as present in the hazard analysis of automechanic functions is emphasized in this section. In order to justify the choice of the structural equation modeling the following supports are given. First, structural equation modeling is adaptable. In spite of its historical records of successful application in ecological studies (Fan, 2016) , airlines (Jenatabadi, 2014), marketing and consumer studies (Baumgartner and Homburg, 1996) , the SEM is flexible enough to be applied in analyzing factors associated with auto-repair functions. Second, the SEM is competent in tackling problem associated with multicollinearity and since numerous quantities are incorporated into the representation, promoting its steadiness, it exhibits the characteristic of bringing out just a variable as the predictive entity, making it robust and easy to manage in auto-repair activities. Third, SEM permits the examination of fundamental association among variables of the autorepair mechanic activities.
In addition, the stream of line of attack to the collected data, which starts from hazard identification, going through data acquisition, quantitative risk appraisal, (probability rating, seventy rating, mathematical model build up), risk matrix development and to understanding concerning the structural equation modeling, may be viewed as a broadening of the pioneering platform for auto-repair mechanic activity assessment explain in the research of Osinaike and Oke (2018) . Although the structure defined in Osinaike and Oke (2018) was first and foremost built up as a simple approach to appraising the risks experienced in autorepair activities, the current research revealed that the structure provided in this referenced document can be comprehensively approached and laid as a procedure to make possible examination of data arising from autorepair activities. Third, an inclusive approach discussed in this research emphasize the significance of transmitting intelligence concerning ideas on finance and reputation in the fields of finance and marketing to the safety domain, and hazard investigation in particular.
The research offends here as well as exhibits some significant implications for management. The outcome of the research directs attention to a number of motivating implications for management practices in the auto-repair center. If lead of the unit wishes to promoted safety culture among the mechanics, she may wish, to evaluate the degree to which the severity of a hazard will impact on both the company's finance and reputation in monetary form and then use the information to decide on the appropriate safety kits to buy or safety programme to implement to avert such a negative impact on the company. Rooted on this information the head of the unit may save some money for the company and prevent threat to the company's existence in future. In conclusion, by the validation study that entails data generation through the questionnaire this research has demonstrated that through the application of the proposed approach here it is promising to obtain appealing insights from the auto-repair mechanic in an actual practical experience. The approach is as well adaptable by leads of auto-repair mechanics to their peculiar situation in view of the varying sizes of their workforce, workplace layout, designs of workplace and the financial resources available to the management of the company.
On the other hand the approach offered in this research has a restriction. Although the use of SEM could end in enhancing understanding of the interface among the factors involved in auto repair activities, inaccuracy arising from the employment of numerous statistical approaches is a weakness of the approach. This is because SEM permits analysis and correlation examination, for instance, to be used in a single representation and approximated concurrently (Jeon, 2015) . Future research to tackle the restriction stated above may direct attention to some hybridization of the current approach with emerging tools in the artificial intelligence domain and other areas to possible correct this weakness and enhance the results obtained from the research.
It is argued here that these complex set of tasks may be best analyzed for their associations through their dependence and independent variable features may be best analyzed using structural equation modelling (SEM). It is strongly argued that SEM should be exposed for the analysis of the factors relevant to the automobile repair technicians at work. The beneficial characteristics of SEM that integrates the attributes of analysis of variance, ANOVA or the analysis by regression together with some contexts of factors analysis should be explored for the most insightful exploration of the behaviour of factors influencing the auto mechanic repair technician of the hazard interactions with the variables described as exogenous, endogenous and latent and detailed analysis concerning these with respect to the use of SEM is necessary and insightful. The issue is that the output of SEM will permit decision makers to control the hazards and move towards attaining zero-accident level for the automobile mechanic.
Till date, on research has documented the utility of SEM for interactive analysis of the factors guiding the auto repair mechanic in an effort to control the work hazard and work effectively. Two principal advantages are associated with the use of SEM in analyzing the automechanic repair activity hazard interactions. First, concurrent examination of the complicated representation of the auto-mechanic repair hazard interaction activities is made. The reliant variable could be examined for relationship and even the non-reliant variables too. A second benefit of the SEM is the possibility of decomposing correlations. Thus among the variables being analyzed, the decomposition of correlations is permitted. As a result, it is absolutely necessary to implement the structural equation modeling to attain the most beneficial interactions among the complicated variables relating to the auto-mechanic repair activities of the worker. It is essential to represent the hazard analysis procedure and interacting factors with a service context in mind. If this argument is acceptable to the scientific community, then the following specified objectives are relevant for the current study:
• to identify hazards in the automobile repair centres,
• analyze the impact of hazards from four different viewpoints of seventy due to personnel safety, work/project carried out, company's finances and company's reputation,
• establish immediate and non-immediate responses of the identified hazards,
• analyze hazards according to measures of seventy of total and average seventies,
• employ structural equation modelling to analyze auto-mechanic repair activity variables for interaction analysis.
The research paper has the following arrangement: In the subsequent section, a literature review is given (section 2). In section 3, the methodology is given. Section 4 presents the results and discussion of the study. The last section is the conclusion of the study.
Literature review 2.1 The past backdrop
The phrase "auto-mechanic" Adewoyin et al., 2013) is used interchangeably in literature with other terms such as "automobile mechanic" (Omokhodion, 1999) , "automobile repair mechanic" (Loupa, 2013) , "automotive technician" , "vehicle repair artisans" (Monney et al., 2014) , "automobile service and repair worker" (Philip et al., 2014) , and "auto-technician" (Fapetu and Akinola, 2008) . The auto-repair technician works in extremely delicate circumstances and the facilities to use endanger this repair worker. The working circumstances of the auto-repair technician is delicate because she could fall from high platforms, slippery ladders or stars, fall into greasy or wet floors or even trip into pits. The work of the auto-mechanic is delicate as she could be seriously harmed through heavy auto-parts mistakenly falling on their feet or through damaged workshop equipment that may include lifts or even jacks. Furthermore, the delicate of the auto-repair job his in the unfortunate incident of being run over by moving vehicle. Given the above insights into the dangers of the auto-repair technician, and his/her working environment, intensive research efforts are needed into the circumstances guiding the working of the auto-mechanic. The auto mechanic job emerged several decades ago follow Ford Motor Corporation's mass production of vehicles in which vehicles owners find it difficult to combine their regular while collar jobs with repairs and servicing of vehicles. For close to two decades, scientific enquires have been established to probe into the health of auto mechanics (Omokhodion, 1999) . This stimulating study with a Nigerian setting as the focus establishes the risks associated with the auto-mechanic duties. The author carried out a survey of auto-mechanics in Ibadan and confirmed exposure of the auto-mechanics to brake oil and engine oil, which are petrochemicals. It was concluded that it is essential to embark on health enlightenment regarding the prevailing diseases in the job.
The literature was comparatively silent on the hazards and environmental influences of the automobile mechanic job in Nigeria for more than a decade before the sudden knowledge explosion in the area. The studies that occurred in the 2000-2010 period were very few but Nwachukwu et al's (2010) research was noteworthy. The study examined soil in the environment of the mechanic with respect to its contamination and concluded that the largely significant metals that threaten the environment at the work sites of mechanics are Pb, 1 mn as well as Cu. In the period 2011 till date, it is amazing to find an unprecedented literature volume committed to automobile mechanics and the job hazard. Researches by the following authors are representative of the knowledge status on the subject in the Nigerian environment. If the locations where the studies were directed to them the scope of the research in Nigeria could be easily comprehended: Oliver (2018) focused on Calabar, Fapetu and Akinola (2008) directed attention to Akure.
Apart from the studies domiciled in Nigeria, research was also conducted by Motey (2013) in Ghana, through two separate studies of Philip et al. (2014) and Thangaray and Shireen (2017) in India and by Ahamd et al. (2018) in Pakistan. Others are loupe (2013) in Greece, and Kryzystwezyk (2011) in the USA. It is interesting in to note that radical growth in Knowledge on the subject of automobile mechanics industry hygiene , which has been experienced in the period 2011 till date in unprecedented, calling for attention to look closer into many important details of the area. The conclusion arising from the pattern of studies in the last decade is that there is an increased awareness across the globe in almost all continents while detailed investigations in the South American continent is awaited.
Summarized review
The following is a summary of review carried out in the current study
Research article Discussion Obianime et al. (2017) Examined the hazardous emissions from the air as well as soil due to pollutants and the influence of extended contacts with them by auto -mechanics. It was noticed that automechanics exhibits an elevated dysfunctional risk in respiration, haematology selenium, immune, reproduction and platelet sirive they are directly in contact with toxicants from petroleum hydrocarbon as well as organic substances. It was concluded that concentration growth of particular liver enzymes, average platelet capacity, complete protein and bililubin occurred while decline in counts of red and white cells, testosterone, selenium, among others were noticed.
Omokhodion (1999) Socio-demographics features as well as hazards due to work conditions of automechanics were probed. The exposure of the workers to petrol, petrochemicals (brake and engine oil) were observed and reported. The study reported non-compliance to the use of clothing for protection by most of the tradesmen. It was noted that the general work environment of the tradesmen calls for promotion of industrial hygiene.
Motey (2013)
Interviewed twenty-three mechanics and concluded that, due to poor education, enlightenment programmes are required for auto-mechanics in Siwdo Kokompe, Ghana. The programmes should target the utilization of fire extinguishers, discontinued use of bad tools, and the meaning of safety kits.
Loupa (2013)
Conducted a survey on environmental quality for auto-mechanics in a small establishment. The report no tied that the organization offered a conducive climate with reference to heat lighting conditions. It was concluded that the pollution to air could negatively influence the hygiene of the auto-mechanic. A lower status of noise level compared with the exposure restriction was noticed. The source of noise were the hammering activities, engine's noise, the car doors closing and the adjustment of the hoods. Examination of the octave band revealed that the threshold of noise in the work environment were utmost in terms of responsiveness of the ears.
Krzystowczk (2011) Provided insight on the appraisal of the influence that auto-mobile repairs in an appended garage has on the residential mechanic and the retardation of the quality of air in the indoor environment. An insight was that the repair work of the auto-mechanic in an enclosed garage could make nearly 18% of the maximum restriction of toluene in a span of 1 Hour 45minutes of exposure in the residence. It was concluded that conducting repairs of automobiles using an appended garage substantially add to the exposure of the mechanic to hazardous substances. Adewoyin et al. (2013) Studied the hygiene aspect of the auto-mechanic function and how it affects the soil and the ground water for use in the environment where the mechanic workshop is installed. The interest was on the trade practices in Ibadan; possibly a second study after nearly two decades of premier investigation by Omokhodion (1999) . The authors concluded that the activities of the auto-mechanic, on a daily bases negatively impacts on the soil in the environment of the workshop and the water. The evidence provided for this is the outcomes of heavy metal examination with respect to ground water, which ranged from O 1.132, 0 to 24.46, and 0 to 24.6 mgil, respectively for Cd, Pb and Fe.
Fapeth and Akinola
Examined the challenges confronting auto mechanics and sought an optimization of such repair practices. The deficiency of sevial faculties, poorly funded capital, weak educational, foundation, unsuitable location, and inappropriate instruments were the principal challenges of the auto mobile mechanic functions studied in Akure. In the authors' opinion, the interface among many mechanics, which is possible with the establishment of mechanic village is a timely solution to the problem. Nwachukwu et al. (2010) Examined the pollution motivated by heavy metals in the activities of auto-mechanics in communities termed the mechanic villages in Imo state, Nigeria. It was resolved that the largely available metals threatening the environment are the Pb, Mn, and Cu. Recommendations, including the use of test equipment for emissions and infilteration method, among others were thought to be helpful in curbing the threats and harms done to the environment by these mechanics. Oliver (2018) Appraised the degree of safety conformity actions for a group of auto-artisans. The second goal was to evaluate the influence of lost time resulting from accident on the period accomplishment of small-level auto workshops. The outcome of the investigation was that the average accomplishment evaluation of the firms due to availability as well as utilization of protective facilities were 143.9 as well as 154.7, correspondingly it was found that 58.2% was the mean useful lost time rate emanating from accident happening it was confirmed that a positive and substantial association of the auto-artisan time and accident exists. Examined the influence of practices in automobile workshops on the generation of heavy metals in the neighbouring soils where auto mechanics practice for the local government area named Obio/Akpon located in Rivers State in Nigeria. The interest was to establish the status of Calcium, Mercury and Lead in the soils very near to the situations of the auto-technicians. It was noted that elevated status of heavy metals were present in the vicinity of the auto-mechanic and lesser concentration of metals was experienced in sites away from auto-centres. Nonetheless, the lead Mercury and Cadmium. It was asserted that substantial variations in the degree of heavy metals when the experimental sites are weighed against the control locations with 0.05 confidence degree in mind.
Paustenbach et al.
Examined the history of documented data relating to mechanics whose specific task was to repair brake that contain asbestos. Based on a time-weighted average for shows, TWA, the data approximated and appraised for mechanics that serviced vehicles together with non-heavy trucks was in the range <0.02 to 0.68 f/cc. (mean was 0.04 f/cc). compared to those who serviced heavy trucks, the TWA was in the range of 0.002 to 1.75 f/cc (mean was 0.2 f/cc). the conclusion was that the later set of mechanics had elevated exposure to asbestos on a daily basis when weighed against those who worked with non-heavy trucks and vehicles. It was also concluded that the growing employment of dustregulating steps for selected garages bought a 10-times decline in the TWA asbestos concentrations. Badjeibo et al.(2010) The authors evaluated the presence of four chemicals (benzene, toluene, ethybenzene and xylenes, shortened as BTEX) in auto-repair garages. The next dominant chemicals were xyleres, ethybenzene and benzene, respectively. It was concluded that the degrees of appraised BTEX in the garages were not up to the ascertained restrictions. Nonetheless, the degree of benzene experienced threatened cancer in the subjects. Olawale et al. (2013) Established the influence of clustering on the innovative ability in the auto-repair industry for the south-western part of Nigeria. It was found that master mechanics contained in clusters have more education weighed against their counterparts that are standalone. Elevated rate of adjustments and enhanced working method was noticed in cluster mechanics weighed against stand-alone mechanics. With respect to innovation, the differences were significant (P<0.05) when stand -alone mechanics were weighed against clustered firms for all periods considered.
Methodology 3.1 Hazard Identification
The Hazard Identification stage, involves assessing the tasks carried out in the automobile repair centers, recognizing the possible hazards associated with each task, and Identifying the hazards that would be considered in this study. This is a very important, in-fact the most important aspect in the collation of results in this study. This is because: • there are too many possible hazards in the automobile repair centers, and all cannot be considered in this study. Therefore, for efficient, effective, outputmaximizing results to be obtained, hazards used in this study had to be carefully selected, out of a very long list of possible hazards in the automobile repair centers, • the hazard identification contributes immensely towards achieving a very good result from this study.
Selection of the appropriate hazards from a very long list of possible hazards, gives the best results in this study.
Data Acquisition
The Data Acquisition stage, involves the use of a highly strategic, very effective, carefully designed questionnaire. The purpose of the questionnaire is to collect the needed data from the professionals (workers in automobile repair centers) to help in the collation of results. The questionnaire shows a list of the carefully selected hazards, and boxes, to collect data based on the probability of occurrence of each hazard, and the severity of each hazard selected. The probability of a hazard occurring, was viewed from three perspectives which were hazards with immediate effect, medium-term effect, and hazards with long-term effect. The severity of hazard occurrence was selected based on four (4) factors which were severity on personnel safety, work carried out, company's finances and company's reputation. The questionnaire consists of five (5) tables, with the first table for collection of data based on probability of hazard occurrence, and the remaining four (4), for collection of data based on the various severities considered in this study. The questionnaires will be given to carefully selected staff of the various industries for the data collection.
Probabilistic Rating: This is the probability of a hazard occurring. This is totally gotten from the data generated from the questionnaire.
Severity Rating: This is the effect a hazard has when it eventually occurs. It is also totally dependent on the data collected from the questionnaire. The severity rating is considered based on four categories which are severity on personnel safety, work carried out, company's finances, and company's reputation.
Mathematical Model
Mathematically, the risk assessment of a hazard is computed by the product of the Probability Rating of that hazard and the Severity Rating of the hazard. The total risk, is simply the sum of the individual risks. (Wikipedia, the free encyclopedia, 2018)
Risk Matrix
A risk matrix is a format that is used during risk assessment to define the level of risk by considering the possibility or chance of a hazard against the resulting impact. This is a straight forward procedure to improve perceptibility of risks and help in management decision making. The probability of occurrence is written in the row side of the matrix, while the severity is written in the column side of the matrix. (Wikipedia, Risk matrix, 2018) For example, the hazard impact can be categorized as:
The probability of the hazard occurring can be viewed as 'certain', 'probable', 'possible', 'unlikely' and 'highly unlikely'. (Wikipedia, Risk matrix, 2018) The subsequent risk matrix could be: 
Structural Equation Modeling
The structural equation modeling (SEM) is a sequence of statistical techniques which allows complex associa-tions between various independent and various dependent variables. (SAS/STAT) It is used to investigate relationships between latent (not directly observed or measured) variables that are measured by manifest (directly observed or measured) variables. (Baumgarter) Structural Equation Model is a statistical method that fuses a structural model and a measurement model (confirmatory factor analysis) in a single statistical test. (Chandra, 2015) .
In this research, the measured variables considered for the structural equation modelling are machine efficiency, management commitment, environmental contributions, natural occurrences and safety communications. In general, machine risks can be identified with: defective equipment, availability of modern machinery, and effective maintenance plan on available equipment. Management commitment can be grouped as: management concern on safety operations in company, management eagerness to develop new safety policies and procedures, management reaction to employees with good safety behavior, and management provision of protective equipment in company. Some of environment contributions are as follows: friendly environment of automobile repair center, disturbances from third party personnel, and strategic construction of automobile repair center. Natural occurrences include: weather, fire breakout, and natural disasters.Finally, the safety communications consider the freewill given to workers to discuss safety problems and solutions with the management, awareness of workers to the safety rules and regulations guiding the company. The Latent variable in this research is the safety behaviour of workers in the organization, which include: compliance of workers to the safety rules and regulations, total concentration of workers while on a job, perfect condition of workers before any job is carried out. Therefore, the proposed hypotheses are: H1 = Machine efficiency affects safety behaviour; H2 = Management commitment affects safety behaviour; H3 = Environmental contributions affect safety behaviour; H4 = Natural occurrences affect safety behaviour; H5 = safety communications affect safety behaviour; H6 = Management commitment affects machine efficiency; H7 = Management commitment affects environmental contributions; H8 = Management commitment affects natural occurrences; H9 = Management commitment affects safety communications; H10 = Machine efficiency affects Environmental contributions; H11 = Machine efficiency affects natural occurrences;H12 = Machine efficiency affects safety communications;H13 = Environmental contributions affect natural occurrences; H14 = Environmental contributions affect natural occurrences; H15 = Natural occurrences affect safety communications.
The literature review embarked on, assisted in the acquiring of better understanding and gathering of information of investigating variables influencing safety behavior. A survey method was developed to test the proposed hypothesis in this research work, where survey questionnaires were designed to analyze the risk factors affecting safety behavior in an automobile repair center. The questionnaire identifies the risk factors affecting safety behavior as machine efficiency, management commitment, environmental contributions, natural occurrences and safety communications, and also the respondents are informed on the indicators of safety behavior. This section consisted of questions that sought the perceived agreement of the risk factors that influence safety behavior and the indicators of safety behavior in a five-point scale (5 = strongly agree, 4 = agree, 3 = neutral, 2 = disagree, and 1 = strongly disagree). The data will be analyzed using the Structural Equation Modeling (SEM) software package. These equations depict all of the correlations among construct involved in the analysis. In the Structural Equation Modeling process, the measurement model must be endorsed to capture the structure association between latent variables. Scale reliability is the internal consistency of a latent variable and is measured normally with a coefficient called Cronbach α. (Chandra, 2015) 3 The severities considered in this work are hazards with either negligible effect, minimal effect, mild effect, substantial effect, or critical effect. a. Severity on personnel safety: This analyzes the effect of the hazard on the personnel or worker performing the operation. In this category, the severity is either negligible (minor injury requiring first aid treatment), minimal (injury requiring medication by specialist), mild (severe injury requiring admission for special care), substantial (impermanent inability) or critical (death/ everlasting incapacity) b. Severity based on effect of hazard on work/project carried out: This analyse the effect of the hazard on the work/project carried out. As a result of the researchers' interactions with some of the staff of the engineering services company, it is concluded that in this perspective, the severity is either negligible (work/project halted for less than a day), minimal (work/project halted for 1-7 days), mild (work/project halted for 8-30 days), substantial (work/project halted for 1-3 months) or critical (work/project halted for more than 3 months).
c. Severity based on company's finances:
This analyzes the effect of the hazard, on the money that will be lost/spent due to the damage. During company visits, I had the opportunity of browsing through some of the data regarding hazard treatment, from which I concluded that in this category the severity is either negligible (less than ₦50,000 spent/lost), minimal (between ₦50,000 and ₦200,000 spent/lost), mild (between ₦200,000 and ₦1,000,000 spent/lost), substantial (between ₦1,000,000 and ₦5,000,000 spent/lost) or critical (more than ₦5,000,000 spent/lost) [Looking at the classification of the severities, this perspective is most appropriate when dealing with a medium-scale firm. i.e. one with staff strength of about 50-250 workers] d. Severity based on company's reputation: This category deals with the effect of the hazard, on the reputation of the company. The effect on the company's reputation is first considered based on the effect of the hazard on the work/project carried out, then how the delay affects the reputation of the company from the consumers point of view. For example, if a consumer is given a week to his vehicle to be serviced, and a hazard occurs, causing delay from the initially proposed date, the consumer reacts based on the delay. i.e. the company's reputation is dented as a result of delay in the delivery. In this category, the severity is only considered in four perspectives which are negligible (no impact on company's reputation), mild (minor damage to company's reputation), substantial (severe damage to company's reputation), or critical (total damage to company's reputation).
Immediate and non-immediate impact-responses of the hazards:
From the real-life perspective, the effects of exposure to some hazards are not seen immediately. Some are immediate, while some take up to 2,3, or even 5 years before the effects are visible. Therefore, looking at Osinaike and Oke' (2016) model, it would be very difficult to achieve accurate results as all the hazards are considered as having the same time-span before the effects are seen.
Improving on Osinaike and Oke' (2016) work, the work considered the hazards in three categories: a. Hazards with immediate effects: Once a worker is exposed to these category of hazards, the effect of the hazard is seen immediately. (Osinaike, 2016) stated that if a hazard occurs more than a hundred times in previous years, then it is sure that employees will be exposed to the same hazard in consequent years. From this statement, for immediate effect, "very high" will have an occurrence rate of "71-100" cases per year. Scaling down, "high" will have an occurrence rate of "31 -70" cases per year, "medium" will have an occurrence rate of "16 -30" cases per year, "low" will have an occurrence rate of "6 -15" cases per year, and "extremely low" will have an occurrence rate of "2 -5" cases per year.
b. Hazards with medium-term effects: When a worker is exposed to hazards in this category, the effect is not immediate. However, it doesn't take as long as some other hazards before the effects are seen. In this category, the "very high" will have an occurrence rate of "71-100" cases per 2 years. Scaling down, "high" will have an occurrence rate of "31 -70" cases per 2 years, "medium" will have an occurrence rate of "16 -30" cases per 2 years, "low" will have an occurrence rate of "6 -15" cases per 2 years, and "extremely low" will have an occurrence rate of "2 -5" cases per 2 years.
c. Hazards with long-term effects: When a worker is exposed to these category of hazards, the effects take a very long time before they are recognized. They take longer than those in the category of medium-term effects. In this category, the "very high"
will have an occurrence rate of "71-100" cases per 5 years. Scaling down, "high" will have an occurrence rate of "31 -70" cases per 5 years, "medium" will have an occurrence rate of "16 -30" cases per 5 years, "low" will have an occurrence rate of "6 -15" cases per 5 years, and "extremely low" will have an occurrence rate of "2 -5" cases per 5 years. Therefore, the probability of hazard occurrence will be: Consequently, the total severity will be the severity based on personnel safety + severity based on effect on work/project carried out + severity based on company's finances + severity based on company's reputation. This will range from 4-19.
B. Average severity: This will be equal to the total severity divided by the total number of severity perspectives average severity = total severity/4 C. Various risks: Risk is the probability of a hazard occurrence, multiplied by the severity of the hazard.
Since the probability of hazard occurrence is constant, but the risk is varying, the risk will be calculated based on:
• Severity based on personnel safety Data was gathered from various automobile companies with the use of questionnaires. The research was centered around medium-scale automobile repair centers, which is grouped based on a total workforce of about fifty (50) to two hundred and fifty (250) workers. (Osinaike and Oke, 2016).
Qualitative risk analysis
For the first aspect of the research, which is safety analysis of an automobile workshop using qualitative risk assessment method (a modification to Osinaike and Oke' (2016) work, the medium-scale firm where the results were gathered from is an engineering services compamy located in Lagos. A total of 80 questionnaires were printed and distributed for this research work, but due to the voluminous nature of the questionnaires, people were discouraged from filling. A total of 36 questionnaires were not filled at all, leaving a total of 44 to work with.
Data from the questionnaires were thoroughly analyzed with the use of the Microsoft excel application. The data gotten were inputted into the Microsoft excel spreadsheet and analyzed with numerical values given to each of the variables. The general values for the company was derived using a measure of central tendency, the mean for the probabilities, and severities of each hazard. Each column consists of 30 rows, which each row representing the hazards the research was centered upon. The numerical values inputted for the probabilities were 0.035, 0.105, 0.230, 0.505, and 0.855 which represented extremely low (2-5 times), low (6-15 times), medium (16-31 times), high (31-70 times), and extremely high (71-100 times) respectively. This was based on an assumption that if a hazard occurs up to a hundred times per year, then the probability of it occurring is 1 (Osinaike and Oke, 2016)
The severity of the hazards were also given numerical values of 1, 2, 3, 4, and 5 for severities based on personnel safety, effect on work carried out, and effect on company's finances which represented negligible impact, minimal impact, mild impact, substantial impact, and critical impact respectively; while the severities were rated 1, 2, 3, and 4 for severity based on effect on company's reputation which signified negligible impact, mild impact, substantial impact, and critical impact respectively. The model used is that of collating data from experienced people in that field with the used of questionnaires. The method is called the interview method or the qualitative risk assessment.
After the collation of the risks attached to all the respective hazards, the general (average) risks for the company was calculated by finding the mean of all the risks calculated for each hazard, for different severities considered. This is the risk score. Finally, the risk matrix was used to gauge the risk involved in each hazard. This was also analyzed for each severity considered. The numbers in brackets represent the hazards that were considered for the study.
For the tables, the column descriptions of the contents are given in the list of abbreviations. From a total of 44 questionnaires, (2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21, 23, 24) Moderate (25, 26, 27, 28, 29, 30) (2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21, 23, 24, 26, 27, 30) Moderate (25, 28, 29) (2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21) Moderate (23, 24, 25, 26, 27, 28, 29, 30) (2, 5, 6, 7, 11, 12, 15, 16) Moderate (3, 8, 9, 10, 13, 17, 18, 19, 20, 21, 23, 24, 25, 26, 27, 28, 29, 30) (2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21) Moderate (23, 24, 25, 26, 27, 28, 29, 30) High High
Extremely Low (0.035) Low Low Low Moderate High (2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21) Moderate (23, 24, 25, 26, 27, 28, 29, 30) High High
Extremely Low (0.035)
Low Low Low Moderate High
From the risk matrices above, the risk levels can be seen to be low and moderate for the medium scale establishment. This is due to the nature of work done in the automobile repair center, such as resurfacing of brake discs, assembly and disassembly of engines, replacement of brake pads, shock absorber etc. These types of job expose the workers to the level of risk as calculated from this research work. Data for this aspect of the research was obtained by the distribution of questionnaires to four medium-scale firms. The firms were given 40, 30, 9, and 20 questionnaires respectively, with only 1 returned incomplete. Therefore, there were 98 results to work with. The data was inputted for analysis into the Microsoft excel spreadsheet, then transferred to the SPSS statistics application for further analysis, after which it was transferred to the SPSS AMOS application for the final analysis. From a total of 98 questionnaires, the results in Table 4 .61 is obtained. It is worth comparing data obtained in the current study with those reported in almost two decades ago in Ibadan, of the same socio-cultural characteristics as in Omokhodion (1999) . Interest is at first sight in the gender, which showed 100% male in the reference report as against a reduction to 90.82% male and 9.18% female for the current study in the data collected for testing the structural equation modelling platform. This infers that the trade of auto-mechanics has changed over the two decades with females now interested in it. The age range of 13 and 72 years in the reference paper concur with the data obtained in the present study as 9.18% of respondents were of less than 21 years while 10.20% were above 50 years. With respect to educational status, the literacy level and requirement has risen from a 20% subjects possessing second any education while in the data collected all the subject have at least secondary school education. This implies that the trade is more competitive than before with younger people having higher qualifications than two decades. The probabilities showing "***" indicate that the probability the getting the corresponding Critical Ratio in absolute value is less than 0.001. i.e. The covariance between the variables is significantly different from zero at the 0.001 level.
Risk mitigation
The hypotheses with 'p' values less than 0.05 will be accepted, while the others will be rejected. Therefore, hypotheses 7, 9, 14 and 15 will be rejected. The strongest correlation is seen between Machine Efficiency and Management Commitment. From the regression weights table, the hypotheses with 'p' values less than 0.05 will be accepted, while the others will be rejected. Therefore, hypotheses 1, 2, 3, 4, and 5 will be rejected. In the perspective of the above discussions, the research offered in this paper makes some notable contribution to safety enquiries as subsequently stated:
• This research aspires to bridge a knowledge gap in the current literature, building up a theoretically established and functional approach to permit an examination of the hazards that confronts the automechanics in repair and servicing activities for vehicles. The study is consequently properly supposed by the latest request for investigations which deepens understanding on the risk appraised of auto-centres and to examine such systems on comparison basis (Osinaike and Oke, 2018).
• Employing structured and informative questionnaires is central to studies on auto-repair hygiene analysis (Elenvo, 2018; Obianime et al., 2017; Omokhodion, 1999; and this study puts forward that sensible data that are meaningful for managerial decision may be collected and analyzed using questionnaires. The questionnaire can be analyzed quantitatively for correct decisions.
• This research tackles the challenge of inability to obtain accurate result as all hazards have been considered, till date, to have the same time span before immediate medium-term and long term are borrowed from the time varing theory to build up analysis of a smart articulation that permits three distinct classifications of effects analysis by timeimmediate, medium and long terms.
• This research proposes to employ a method in which the duo of personnel (employee) and company (employer) analysis are considered in the evaluation of hazards as opposed to employees alone currently considered in literature. These two important perceptions captured the comprehensive set of factors to consider.
• This research purposes a quantitative study using a structural equation modeling framework to analyze influential factors in the automobile repair and servicing station.
• The work confirms the developed approach through its application to a cautiously planned questionnaire administration in two different settings through this survey instrument, data to reveal the hazard information and the factors active in the automechanic repair activity were produced. These data permits the current researchers to reveal the worth of the approach and employing the method to enhance the safety situation of the auto-repair center.
The current research presents some exciting implications to safety studies in the first instance, this study attracts awareness to the confrontations related to hazard analysis, putting it side by side with the current literature knowledge on the subject as presented in Osinaike and Oke (2018), which is the core of hazard analysis till date (Osinaike and Oke, 2018). Instead of overlooking the concealed fact that personnel-based seventy perception should be used, the research propose it as a worthwhile attempt to consider other aspects which are company-based to analyze the seventy of the auto mechanic at work.
Conclusion
This work thoroughly and effective analysed safety in several medium-scale automobile repair centres and therefore, can be applied to any medium-scale automobile company in any developing nation. It can also be applied to any medium-scale firm that engage in processes similar to those in automobile repair centres. The first aspect of the research analysed the risk involved for various forms of hazard, while the second part analysed the relationships between various risk minimizing tasks. From the first part of the research, it can be concluded that most hazards encountered by medium-level auto-repair centres in growing nations have low and moderate risks involved with them. This is due to the nature of work workers in such firms are exposed to. It can be assumed that large-scale firms will be exposed to a greater level of risk compared to these ones, while small-scale firms will be exposed to lower level of risks. From the second aspect of the research, it can be concluded that some of the risk minimization procedures carried out in automobile repair centres are related while some are not. It can also be concluded that the safety behaviour of workers depends solely on the workers in the firm irrespective of other factors such as management commitment to safety, environmental contributions, safety communications etc. For future studies, data should be collected from other categories of firms, such as small and large-scale firms. This promotes comparisons between the results from the various firms and also predicts more accurate results. 
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